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The paper presents a complete description of the morphology of the preimaginal 
stages of Cryptonevra flavitarsis (Meigen, 1830), an inquiline in galls of Lipara 
flies on common reed (Phragmites australis). All stages are described for the first 
time. In descriptions of the larval stages, particular attention 1s given to the diag- 
nostic characters: facial mask, cephaloskeleton, anterior and posterior spiracles, 
and locomotory structures. The paper forms a basis for future descriptions of the 
yet unknown life cycle of this fly. 
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1. Introduction 


The genus Cryptonevra Lioy, 1864, contains 12 
species (Nartshuk 1984). Four of them: C. flavi- 
tarsis (Meigen, 1830), C. diadema (Meigen, 
1830), C. consimilis Collin, 1932 and C. nigri- 
tarsis (Duda, 1933), are inquilines in galls formed 
by Lipara and Platycephala flies on Phragmites 
australis (Cav.) Trin. (Kramer 1917, Collin 1932, 
Duda 1933, Hennig 1935, 1943, Blair 1932, 
1944, Erdos 1957, Wendt 1968, Nartshuk 1969, 
1972, 1996, Waitzbauer 1969, Waitzbauer et al. 
1972, Beschovski 1984, De Bruyn 1985, Ferrar 
1987). C. flavitarsis is the most common of these 
four (Pokorny & Skuhravy 1981). Larvae of C. 
flavitarsis develop among leaves in the apical part 
of a gall or in the larval chamber next to larvae of 
Lipara and Platycephala. C. flavitarsis is also 
found among normal and decaying leaves in the 
apical parts of reed stems not inhabited by other 
insect species and inside stems of Triticum repens 


(Giraud 1863, Duda 1933, Hennig 1943, Nart- 
shuk 1962). The overwintering stage is the pupa. 
Adults can be seen flying in reed beds from late 
April to August (Blair 1932, 1944, Erdos 1957, 
Wendt 1968, Nartshuk 1969, Waitzbauer 1969, 
Waitzbauer et al. 1972, Pokorny & Skuhravy 
1981). C. flavitarsis is distributed from Great Bri- 
tain in the west to the Angara subregion in West- 
ern Siberia and Mongolia in the east. The north- 
ern limit of its range reaches as far as Finland, 
while the southern limit extends from northern 
Africa (Morocco) to Armenia, Azerbaijan, to 
China (Beschovski 1984, Nartshuk 1984). 

The developmental stages of C. flavitarsis 
comprise the egg, three larval stages, the pupa and 
the imago. Of these, the imago has been well de- 
scribed (Meigen 1830). Habitus drawings of the 
puparium are also available (Waitzbauer 1969). 
Data on the other stages are lacking. 

The aim of the present study was to describe 
the morphology of all pretmaginal stages of C. 
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flavitarsis, thus paving the way to describing the 
species’ life-cycle and its impact on common reed 
stems. 


2. Materials and methods 


The materials included all stages of C. flavitarsis 
obtained from the apical part of common reed 
stems. The stems were collected in reed beds in 
and around Lublin (central-eastern Poland) in the 
years 2002-05. Fresh stems were randomly col- 
lected in May and June, and stems bearing visible 
galls in the apical part without inflorescences 
were collected outside of this period. The stems 
were subsequently sectioned in the laboratory un- 
der a stereoscopic microscope. The sectioning of 
galls yielded all larval stages and pupae. Eggs 
were obtained from the upper surface of leaf 
blades and from sectioned abdomens of females. 
First-instar larvae were reared from eggs col- 
lected in the field or laid by females in the labora- 
tory. Imagines were obtained by rearing larvae 
and pupae in Petri dishes lined with filter paper. 

Overall, the study material comprised: 30 
eggs, 15 first-instar larvae, 10 second-instar lar- 
vae, 20 third-instar larvae, 15 pupae, and 20 
imagines. 

The specimens chosen for detailed study were 
macerated in 10% KOH for 24 hours at room tem- 
perature, washed in distilled water, cleared in 
chloral hydrate and chloral phenol, and preserved 
in glycerol. Drawings were based on the micro- 
scopic preparations. 

Imagines were determined according to the 
key by Nartshuk etal. (1970) and compared to the 
first description of the species (Meigen 1830). 
The descriptions of larvae follow the terminology 
of Courtney ef al. (2000). Parts of the larval body 
not defined in Courtney ef al. (2000) are named 
according to Nye (1958) and Nartshuk (1987). 


3. Description of preimaginal stages 


Egg (Fig. 1). 0.90-1.00 mm long, 0.23-0.25 mm 
wide, mat, white, oblong, slightly rounded at both 
ends (Fig. la). Length to width ratio 4:1. Dorsally 
flat, ventrally arch-like (Fig.1b). Surface covered 
with longitudinal and transverse ribs (Fig. 1 c, d) 
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Fig. 1. C. flavitarsis, egg. — a. Dorsal view. — b. Lateral 
view. — c. Anterior section. — d. Posterior section. 


forming squares denser and darker at both ends, 
more regular and darker at anterior than posterior 
pole. Chorionic surface covered with micro- 
scopic closely-spaced processes making it look 
like a nap. 

First-instar larva (Fig. 2). 1.05-1.30 mm in 
length, 0.18—0.22 mm at widest diameter. Body 
white, slender, oval in cross-section (Fig. 2a). Fa- 
cial mask (Fig. 2b) with a pair of two-segment an- 
tenna, maxillary and frontal palpi. Basal segment 
of antenna ring-like, slightly smaller in diameter 
than apical segment. Apical segment dome- 
shaped. Maxillary palpi with numerous sensilla. 
Frontal palpi with two sensilla over mouthhooks. 
Oral ridges straight, not branching, arranged 
symmetrically on both sides of mouth opening 
(Fig. 2b). Cephaloskeleton (Fig. 2c) of light am- 
ber colour, 0.25 mm in length, with 0.06 mm-long 
mouthhooks. Mouthhooks long, narrow (Fig. 
2d). Apical tooth hook-like bending downwards, 
no oral teeth. Basal tooth poorly distinguishable. 
Base of mouthhook long and narrow. Additional 
sclerite shaped like wide plate adjoining external 
surface of mouthhook at right angle (Fig. 2c, d). 
Intermediate sclerite closely connected with 
basal sclerite. Basal sclerite divided into ventral 
and dorsal cornua. Ventral cornu longer and 
wider than dorsal cornu. Both cornua poorly 
sclerotised, mostly membraneous. Dorsal cornu 
narrowing posteriorly, continuous with dorsal 
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bridge anteriorly. Hypopharynx with prominent 
longitudinal ventral cibarial ridges extending into 
lumen of cibarial pump. Posterior spiracles on 
stigmatophores, with two spiracular openings 
and two pairs of branching interstigmal hairs 
(Fig. 2e, f). Spiracular trunk long (0.04—0.05 mm) 
and thin (0.0025 mm). Distance between spira- 
cles 0.03 mm. Spinules present at segment bor- 
ders ventrally and around anal plate (Fig. 2g, h). 

Second-instar larva (Fig. 3). 1.68-3.04 mm 
long, 0.28-0.55 mm at widest diameter. Body 
white, long, slender, oval in cross-section, poste- 
rior end slightly rounded (Fig. 3a). Facial mask 
with pair of antennae, maxillary and frontal palpi 
(Fig. 3b). Basal segment of antenna ring-like, api- 
cal segment dome-shaped, narrower at base, lo- 
cated inside basal segment. Maxillary palpi with 
numerous sensilla. Frontal palpi with two sensilla 
over mouthhooks. Anterior and prefrontal pa- 
pillae present. Numerous oral ridges on both 
sides of mouth opening and over mouthhooks. 
Cephaloskeleton partly sclerotised, 0.35—0.36 
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Fig. 2. C. flavitarsis, 
first-stage larva. 

— a. Ventral view. 

-— b. Facial mask. 

— c. Cephaloskeleton. 
— d. Mouthhook ventral 
view. — e. Posterior spi- 
racle. — f. Posterior seg- 
ment ventral view. 

— g. Spinules on ventral 
intersegmental regions 
of seventh and eighth 
abdominal segments. 
—h. Anal spinules. 


mm in length, including 0.08 mm long mouth- 
hooks. (Fig. 3c). 4-5 oral teeth behind apical 
tooth (Fig. 3d, e). Basal tooth wide and short, con- 
tinuous with long and narrow base of mouthhook. 
Intermediate sclerite long and narrow, connected 
with basal sclerite (Fig. 3c). Basal sclerite distally 
divided into ventral and dorsal cornua. Ventral 
cornu longer and wider than dorsal cornu. Dorsal 
cornu narrowing posteriorly, continuous with 
dorsal bridge anteriorly. Rod-shaped parastomal 
bar projecting anteriorly from basal sclerite. 
Hypopharynx with prominent longitudinal ven- 
tral cibarial ridges extending into lumen of 
cibarial pump. Anterior spiracle with 5—7 lobes 
(the number variable between individuals and be- 
tween left and right spiracles) (Fig. 3f). Posterior 
spiracle on stigmatophores with three oval 
spiracular openings (Fig. 3g, h). Spiracular plate 
quadrilateral with widely rounded corners. Ecdy- 
sial scar well visible. Spiracular hair short, 
branching (Fig. 3g). Spiracular trunk 0.06 mm 
long, 0.008 mm wide. Distance between posterior 
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Fig. 3. C. flavitarsis se- 
cond-stage larva. 

— a. Lateral view. 

— b. Facial mask. 

— c. Cephaloskeleton. 
— d. Mouthhook, lateral 
view. — e. Mouthhook, 
ventro-lateral view. 

— f. Anterior spiracle. 

— g. Posterior spiracle. 
— h. Posterior segment, 
ventral view. — i. Spinu- 
les on ventral interseg- 
mental regions of se- 
venth and eighth abdo- 
minal segments. 
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spiracles 0.06 mm. Small spinules present at seg- 
ment borders ventrally and around anal opening 
(Fig. 3 i, k, 1). 

Third-instar larva (Fig. 4). 4.00-5.12 mm 
long, 0.64-1.12 mm at widest diameter. Body 
milky white, long, slender, oval in cross-section, 
posterior end slightly rounded (Fig. 4a). Facial 
mask with pair of two-segment antennae and 
maxillary palpi (Fig. 4b). Basal segment of an- 
tenna ring-like, apical segment dome-shaped, 
narrowed at the base, located inside basal seg- 
ment. Maxillary palpus with numerous sensilla 
(Fig. 4b). Pair of frontal palpi over mouthhooks, 
each with 2 large sensilla. Anterior and prefrontal 
papilla present. Numerous oral ridges on both 
sides of mouth opening and over mouthhooks. 
Cephaloskeleton partly sclerotised, 0.61—0.68 
mm in length, including 0.07—0.08 mm long 
mouthhooks (Fig. 4c). Numerous, very small oral 
teeth behind apical tooth along lateral surfaces of 
mouthhook. Oral teeth reaching as far as basal 
tooth (Fig. 4d). Basal tooth massive, in middle of 
mouthhook, continuous with broad base of 
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mouthhook. Intermediate sclerite elongated, 
trianuglar, connected with basal sclerite. Basal 
sclerite distally divided into dorsal and ventral 
cornua. Ventral cornu longer and wider than dor- 
sal cornu. Dorsal cornu narrowing posteriorly, 
continuous with dorsal bridge anteriorly. Rod- 
shaped parastomal bar projecting anteriorly from 
basal sclerite. Hypopharynx with prominent lon- 
gitudinal ventral cibarial ridges extending into lu- 
men of cibarial pump. Anterior spiracle with 4—9 
lobes (the number variable between individuals 
and between left and right spiracles) (Fig. 4e). 
Posterior spiracle on stigmatophores with three 
oval spiracular openings (Fig. 4f). Ecdysial scar 
well visible. Sptracular plate quadrilateral with 
widely rounded corners. Spiracular hair branch- 
ing (Fig. 4f). Spiracular trunk 0.08 mm long and 
0.05 mm wide. Distance between spiracles 0.05 
mm (Fig. 4g). Large, plate-like spinules in 
closely-spaced rows on lateral surfaces along an- 
terior border of first thoracic segment (Fig. 4h), 
much smaller and less numerous spinules on ven- 
tral surface of same segment (Fig. 41). Small spi- 
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nules at segment borders ventrally and around 
anal opening (Fig. 4k, 1, m). 

Puparium (Fig.5). 2.76—4.44 mm long, 0.66— 
1.14 mm at widest diameter, oblong, straw-col- 
oured to brown. Narrowed anteriorly, flattened 
dorsoventrally, posterior end broad, slightly 
rounded (Fig. 5a). Anterior spiracles present on 
both sides of anterior border of puparium (Fig. 
5b, a). Posterior spiracles strongly sclerotised, on 
stigmatophores (Fig. 5c, d). Numerous folds of 
cuticle in anterior part dorsally and all along ven- 
tral surface (Fig. 5a, d). 


4. Discussion 


Common reed is among the plants supporting the 
richest phytophage faunas in the Palaearctic 
(Emeljanov 1967), with about 200 consumer spe- 
cies belonging to seven orders of Insecta and one 
family of Acarina. The order of Diptera 1s repre- 
sented by eight families, the most numerous of 
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Fig. 4. C. flavitarsis, 
third-stage larva. 

— a. Lateral view. 

— b. Facial mask. 

— c. Cephaloskeleton. 
— d. Mouthhook, ventro- 
lateral view. — e. Ante- 
rior spiracle. — f. Poste- 
c ror spiracle. — g. Poste- 
rior segment, ventral vi- 
ew. —h. Spinules on la- 
teral anterior part of first 
thoracic segment. 

— i. Spinules on ventral 
anterior part of first tho- 
racic segment. — k. Spi- 
nules on ventral inter- 
segmental regions of 
second and third abdo- 
minal segments. 

— |. Spinules on ventral 
intersegmental regions 
of seventh and eighth 
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which are the Chloropidae with 26 species 
(Nartshuk 1996). Accordingly, common reed has 
been considered a model plant for studies of 
phytophage-plant relationships (Skuhravy 1981, 
Nartshuk 1996). Such relationships are important 
for the functioning of many ecosystems. Gaining 
a comprehensive understanding of the phyto- 
phage—plant relationship is not possible without 
understanding the morphology and biology of the 
phytophages. 

The present paper is a rare detailed account of 
the morphology of one of many species inhabit- 
ing stems of common reed. Most available data 
pertain to with the morphology of Lipara flies 
(Waitzbauer 1969, Chvála et al. 1974, Grochow- 
ska 2006a—c, 2007), with few papers describing 
the genus Cryptonevra (Hennig 1943, Waitz- 
bauer 1969). Known descriptions include the 
third-instar larva and pupa of C. nigritarsis (Hen- 
nig 1943, Waitzbauer 1969) and a drawing of the 
pupa of C. flavitarsis (Waitzbauer 1969). The 
third-instar larva of C. flavitarsis differs from the 
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Fig. 5. C. flavitarsis, pupa- 
rium. — a. Dorsal view. 

— b. Anterior spiracle. 

— c. Posterior spiracle. 
—d. Posterior segment, 
ventral view. 





larvae of C. nigritarsis described by Hennig 
(1943) in several characters. The former is larger, 
with the pseudocephalon not divided into lobes, 
two-segment antennae and mouthhooks with 
conspicuous, closely spaced, small teeth. The 
corresponding larva of C. nigritarsis has a 
mouth-hook without teeth and three-segment an- 
tennae. The structure of spiracles is also different. 
The anterior spiracles of the C. flavitarsis larva 
have 4—9 lobes, and the spiracular plate of poste- 
rior spiracles is quadrilateral, while the larva of C. 
nigritarsis has anterior spiracles with 4-5 lobes 
and the spiracular plate of posterior spiracles 1s 
oval. The puparium of C. flavitarsis, previously 
known only from drawings (Waitzbauer 1969), is 
described for the first time in this paper and illus- 
trated with original drawings. In his description 
of the puparium of C. nigritarsis, Hennig (1943) 
merely stated that the puparium bore characters 
of the third-instar larva. As a result, his descrip- 
tion can hardly be compared to the above descrip- 
tion of the puparium of C. flavitarsis. 

Larvae of C. flavitarsis are typical sapro- 
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phages. They are found in galls of Lipara and 
Platycephala flies together with larvae of C. dia- 
dema, C. nigritarsis and Incertella zuercheri. 
There have also been very rare records of these 
larvae found among decaying leaves of the apical 
part of stems not inhabited by other species of in- 
sects. 


Acknowledgements. I would like to thank Dr Lech Le- 
chowski for his suggestions and comments on this paper. 


References 


Beschovski, V. 1984: A Zoogeographic Review of En- 
demic Palearctic Genera of Chloropidae (Diptera) in 
View of Their Origin and Formation. — Acta Zool. 
Bulgarica 21: 3-26. 

Blair, K. G. 1932: Some notes on the galls of Lipara lucens 
Mg. (Dipt.). — Entomologist’s Monthly Magazine 
68: 10-13. 

Blair, K. G. 1944: Some galls of Lipara lucens Mg. (Dipte- 
ra, Chloropidae). — Entomologist’s Monthly Maga- 
zine 80: 189-190. 

Chvála, M., Doskočil, J., Mook, J. H. & Pokorny, V. 1974: 


24 


The genus Lipara Meigen (Diptera, Chloropidae), 
systematics, morphology, behaviour and ecology. — 
Tydschr. Entomol. 117: 1—25. 

Collin, J. E. 1932: The British species of the genus 
Haplegis (Diptera, Chloropidae) with description of a 
new species. — Entomologist’s Monthly Magazine 
68: 112-113. 

Courtney, G. W., Sinclair, B. & Meier, R. 2000: 1.4. Mor- 
phology and terminology of Diptera larvae. — In: 
Papp, L. & Darvas, B. (eds.), Contributions to a man- 
ual of Palaearctic Diptera 1: 85—161. Science Herald, 
Budapest. 978 pp. 

De Bruyn, L. 1985: The flies living in Lipara galls (Dipte- 
ra: Chloropidae) on Phragmites australis (Cav.) Trin. 
ex Steud. — Bull. Annls Soc. r. belge Ent. 121: 485— 
488. 

Duda, O. 1933: 61 Chloropidae. — In: Lindner E. (ed.), 
Die Fliegen der Palaearktischen Region 6, 1: 1-248. E. 
Schweizerbart’sche Verlagsbuchhandlung, Stuttgart. 
248 pp. 

Emeljanov, A. F. 1967: (Some features of the distribution 
of oligophagous insects on food plants) — Chtenya 
pamjati N. A. Kholodkovskogo 28—65. [In Russian. ] 

Erdos, J. 1957: Beobachtungen über die Insektenc6nose 
des Schilfes. — Bericht über die 8. Wanderver- 
sammlung Deutscher Entomologen, Tagungsberichte 
11: 171-177. 

Ferrar, P. 1987: 18. Family Chloropidae (= Oscinidae). A 
Guide to the Breeding Habits and Immature Stages of 
Diptera Cyclorrhapha. — In: L. Lyneborg (ed.), 
Entomonograph 8, 1: 106—120, 2: 613—622. Scandina- 
vian Science Press, Copenhage. (1—2) 907 pp. 

Giraud, J. 1863: Mémoire sur les insectes qui vivent sur le 
Roseau Commun, Phragmites communis Trin. et plus 
spécialement sur ceux de l’ordre des Hyménopteres. 
— Verh. zool. bot. Ges. Wien 13: 1251-1288. 

Grochowska, M. 2006a: Morphology of preimaginal 
stages of Lipara pullitarsis Doskočil & Chvála, 1971 
(Diptera: Chloropidae) — a gall-forming fly in the com- 
mon reed (Phragmites australis). — Entomol. Fenni- 
ca 17 (4): 387-393. 

Grochowska, M. 2006b: Morphology of preimaginal 
stages of Lipara similis Schiner, 1854 (Diptera, 
Chloropidae) — a parasite of the common reed (Phrag- 
mites australis (Cav.) Trin.). — Deut. Entomol. Z. 53 
(2): 256-263. 

Grochowska, M. 2006c: Remarks on the morphology and 
biology of Cleigastra apicalis (Meigen, 1826) (Dipte- 
ra, Scathophagidae). — Acta Zoologica Stockholm 
87: 247-252. 

Grochowska, M. 2007: Morphology of preimaginal devel- 
opment stages of Lipara rufitarsis Loew, 1858 (Dipte- 
ra, Chloropidae) — a parasite of the common reed 
(Phragmites australis (Cav.) Trin). — Ann. Soc. 
Entomol. Fr. 43 (1): 57—62. 

Hennig, W. 1935: Der Filterapparat im Pharynx der 
Cyclorrhaphenlarven und die biologische Deutung der 
Madenform. — Zool. Anz. 111: 131-135. 

Hennig, W. 1943: Die Larve von Haplegis nigritarsis 
Duda (Diptera: Chloropidae). — Arbeiten über 


Grochowska « ENTOMOL. FENNICA Vol. 19 


physiologische und angewandte Entomologie 10, 2/3: 
117-123. 

Kramer, H. 1917: Die Musciden der Oberlausitz. — 
Abhandlungen der Naturforschenden Gesellschaft zu 
Gorlitz 28: 259-352. 

Meigen, J. W. 1830: Systematische Beschreibung der 
bekannten europäischen zweifligeligen Insekten. — 
Schulzische Buchhandlung, Hamm, 6: 401 pp. 

Nartshuk, E. P. 1962: (On the fauna and ecology of the 
grass flies (Diptera, Chloropidae) of the Leningrad 
Region). — Tr. Zool. in-ta. 31: 250-275. [In Russian. ] 

Nartshuk, E. P. 1969: Grass flies (Chloropidae, Diptera). 
— In: Arnoldi, L. V. & Yunatov A. A. (eds.), Bio- 
complex investigation in Kazakhstan. Plant communi- 
ties of the stepps and desert of central Kazakhstan 1: 
437-443. Nauka, Leningrad. 496 pp. [In Russian. ] 

Nartshuk, E. P. 1972: (Phytophagism of the grass flies and 
directions of its development). Doklady na dvadtsat’ 
tretem ezhegodnom chtenii pamyati N. A. Kholod- 
kovskogo 2 aprelya 1970. — Nauka 3—49. [In Rus- 
sian. | 

Nartshuk, E. P. 1984: Family Chloropidae. — In: Sods, A. 
(ed.), Catalogue of Palaearctic Diptera 10: 222-366. 
Akadémiai Kiadó, Budapest. 366 pp. 

Nartshuk, E. P. 1987: (Grass flies: their system, evolution 
and relations with plants). — Tr. Zool. in-ta. 136: 1— 
279. [In Russian. | 

Nartshuk, E. P. 1996: (The plant-phytophage complex: the 
case of the common reed and its consumers). — Zh. 
Obshch Biol. 57, 5: 628—641. [In Russian. ] 

Nartshuk, E. P., Smirnov, E. S. & Fedoseeva, L. I. 1970: 
(Fam. Chloropidae — Grass flies.) — In: Bei-Bienko, 
G. Ya. (ed.), Opredelitel’ nasekomykh evropejskoi 
chasti SSSR 5, 2: 399-439. Nauka, Leningrad. 944 pp. 
[In Russian. ] 

Nye, J. W. B. 1958: The external morphology of some of 
the dipterous larvae living in the Gramineae of Britain. 
— Trans. R. Entomol. Soc. London 110: 411-487. 

Pokorny, V. Skuhravy, V. 1981: The inquilins of the 
Lipara-galls. — In: Skuhravy, V. (ed.), Invertebrates 
and vertebrates attacking common reed stands 
(Phragmites communis) in Czechoslovakia: 45—47. 
Studie CSAV 1, Praha. 113 pp. 

Skuhravy, V. 1981: Summary. — In: Skuhravy, V. (ed.), 
Invertebrates and vertebrates attacking common reed 
stands (Phragmites communis) in Czechoslovakia: 
100-102. Studie ČSAV 1, Praha. 113 pp. 

Waitzbauer, W. 1969: Lebensweise und Produktions- 
biologie der Schilfgallenfliege Lipara lucens Mg. 
(Diptera, Chloropidae). — Sber. Ost. Akad. Wiss. 
Mathem.-Naturw. K1., Abt. 1, 178: 175-242. 

Waitzbauer, W., Pruscha, H. & Picher, O. 1972: Fau- 
nistisch-dkologische Untersuchungen an schilfbe- 
wohnenden Dipteren im Schilfgirtel des Neusidler 
Sees. — Sitzungsb. Oster. Akad. Wiss., Abt. 1. 181 
(1-6): 111-136. 

Wendt, H. 1968: Faunistisch-dkologische Untersuchung- 
en an Halmfliegen der Berliner Umgebung (Dipt. 
Chloropidae). — Deut. Entomol. Z. 15, 1/3: 49-103. 


